younger and poorer and has attained less education than the White population. 3 Most of the AI/AN population resides west of the Mississippi River and makes up a greater proportion of the population in Alaska, Oklahoma, and other selected regions-the Southwest, the Northern Plains, and the Pacific Northwest ( Figure 1 ). About 22% of AI/AN persons reside on tribal reservations, trust lands, or other tribally affiliated areas; approximately 59% live in urban areas. 3 The Indian Health Service (IHS) provides primary health care to approximately 2 million enrolled members of federally recognized tribes. The 168 IHS hospitals and clinics are located primarily on reservation lands and in a few cities with relatively large AI/AN populations. More than half of these health care facilities are managed by tribal governments under negotiated agreements with the federal government, and the rest of the facilities are operated directly by the federal government. 5 An additional 34 urban health centers receive some federal funding to provide health care to the urban AI/AN population. 6 Eligible AI/AN individuals can receive health care at any IHS facility, but complex rules govern and restrict delivery of contract health services for specialty medical care, such as cancer treatment, that is generally not available in IHS facilities. Race misclassification of AI/AN persons has been reported in various public health data sets. Thoroughman et al. 7 described substantial underreporting of sexually transmitted infections in Oklahoma resulting from race misclassification. Similar linkages of IHS registration records with state death records indicated a similar problem of race misclassification in mortality data. 8, 9 Compelling findings from the National Longitudinal Mortality Study (NLMS) have described marked race misclassification of AI/AN decedents compared with other racial groups. 2 The NLMS allows investigators to compare self-identified race for a participant in the US Census Bureau's Current Population Survey with the race classification recorded by the funeral home director at the time of death. 10 It demonstrated race misclassification of nearly 30% for AI/AN decedents in comparison with other race groups. 2 A previous study linking IHS patient registration records with the National Death Index (NDI) also found substantial underreporting of AI/AN race on death certificates, and the IHS uses these findings to adjust agency mortality reports. 11, 12 Multiple investigators have described misclassification in central cancer registries using linkages between registry records and patient registration records from the IHS. 13---17 The use of such linkages has been incidence as a means for correcting misclassification of AI/AN race in central cancer registries. 18 In this article, we describe methods used to mitigate the effect of race misclassification in mortality records and the data sets used to improve mortality estimates for AI/AN persons, including secular trends from 1990 to 2009, for the AI/AN population overall and by geographic region, reported in the individual articles in this supplement. Death records. According to state laws and regulations, each death that occurs in that state must be registered and reported on a death certificate. For each death, a physician, coroner, or medical examiner typically provides clinical information documenting the cause of death. The funeral home director provides demographic and personal information, such as race and ethnicity. Death certificates are compiled at the state level yearly and are sent to the NCHS, where the data are edited for consistency and personal identifiers are removed. NCHS then makes this information available to the public in published reports and to the research community by providing the raw data (without identifiers) in electronic format as part of the National Vital Statistics System, which, in addition to deaths, includes births, marriages, divorces, and fetal deaths. 1 The mortal- 
METHODS

Data Linkage
We submitted the IHS patient registration database to the NDI program for linkage to identify AI/AN deaths misclassified as non-AI/AN deaths. NDI conducted the linkages using a 2-step process. In the first step, the NDI program selected potential death record matches on the basis of a set of 7 matching criteria using key patient identifiers (Social Security number, first name, last name, middle initial, date of birth, sex, and date of death). The second step involved a procedure resulting in a probabilistic score or weight of a potential match pair and a suggested determination of final match status by NCHS. 29 After the linkage, NDI staff sent the results to Centers for Disease Control and Prevention project staff assigned to the IHS Division of Epidemiology and Disease Prevention in Albuquerque, New Mexico, for review. Two reviewers independently examined pairs with intermediate final weights (designated as "clerical reviews"). Each reviewer assigned a status of match or nonmatch by comparing personal identifying fields in each record. Any discrepancies between these 2 reviewers were adjudicated by a third reviewer.
Analytic Data Set
AI/AN Mortality Database. The AI/AN Mortality Database (AMD) includes all deaths for all races reported to NCHS from 1990 to 2009. After the linkage of IHS patient registration data with NDI and the completion of the clerical review process, we returned the state death certificate number and year of death of IHS clients to NCHS to merge back to the National Vital Statistics System mortality file. NCHS added a variable to indicate linkage to the IHS registration file (IHS link), which served as a supplemental indicator of AI/AN ancestry to the death certificate race. NCHS stripped this file of personal identifiers and death certificate numbers, and we combined the resulting file with the updated bridged single-race intercensal population estimates as denominators, thus creating the AMD.
Classification of race and ethnicity in the AI/AN Mortality Database. Current Office of Management and Budget standards include the following minimum categories for the collection of race information: AI/AN, Asian, Black or African American, Native Hawaiian or other Pacific Islander, and White. 30 These race categories represent social, cultural, and political characteristics as well as ancestry and are not genetically or biologically based. 30 The current
Office of Management and Budget standards also allow multiple-race data collection and reporting by federal agencies. 30 The reporting of decedents' race and Hispanic ethnicity is the responsibility of funeral home directors, and NCHS has issued guidelines for the collection of this information. 10 Race categories used by state vital statistics offices are specified by NCHS and correspond to the race categories used by the US Census Bureau to allow calculation of race-specific death rates. A 2003 revision to the US Standard Certificate of Death allowed the reporting of more than 1 race. 31 In the AMD, we considered decedents AI/AN if they were classified as such by the NCHS in the National Vital Statistics System file or if there was a positive IHS link. Race is coded independently of Hispanic/ Latino origin, and race and ethnicity are not mutually exclusive categories. 30 Hispanic origin became a part of the US Standard Death Certificate in the 1989 revision. Before this revision, some states collected Hispanic origin on the death certificate; however, missing information for this item was common. 2 By 1990, only Louisiana, New Hampshire, and Oklahoma were not including Hispanic origin on death certificates, and most other states had missing rates well below 1% for this field. State coverage was complete beginning in 1997. 2 All of our analyses exclude data from those states for the years in which they were not reporting Hispanic ethnicity. 2 During preliminary analyses, we learned that the updated bridged intercensal population estimates significantly overestimated AI/AN persons of Hispanic origin. 32 Therefore, to avoid underestimating mortality and cancer incidence in AI/AN persons, reports in this supplement based on the AMD and cancer registry data linked to IHS are limited to non-Hispanic AI/AN persons. Non-Hispanic White was chosen as the most homogeneous referent group. Henceforth, the term "nonHispanic" is omitted when discussing both groups, as has been done previously. 33 
Geographic Coverage
Most of the analyses in this supplement were restricted to IHS Contract Health Service Delivery Area or Tribal Service Delivery Area counties (CHSDA counties) that, in general, contain federally recognized tribal reservations or off-reservation trust lands or are adjacent to them (Figure 2 ). For death rates restricted to CHSDA counties, data from counties within 35 states were included. CHSDA residence is used by the IHS to determine eligibility for services not directly available within the IHS. IHS also uses CHSDA designation for routine mortality reporting. 12 Linkage studies involving IHS patient registration records as well as National Longitudinal Mortality Study data indicate less misclassification of race for AI/AN persons in these counties. 2, 34 The CHSDA counties also have higher proportions of AI/AN persons in relation to total population than do non-CHSDA counties, with 64% of the US AI/AN population residing in the 637 counties designated as CHSDA (representing 20% of the 3141 counties in the United States; Table 1 ). Although less geographically representative (Figure 2 ), analyses restricted to CHSDA counties are presented for death rates in this article for the purpose of offering improved accuracy in interpreting mortality statistics for AI/AN individuals. We completed analyses for all regions combined and by individual IHS region: Northern Plains, Alaska, Southern Plains, Southwest, Pacific Coast, and East ( Figure 2 ). Identical or similar analyses using these regions have been conducted for other health-related publications focusing on AI/AN populations.
35---37
Statistical Methods
All rates, expressed per 100 000 population, were directly age adjusted, using SEER*Stat software, version 8.0.4 (National Cancer Institute, Bethesda, MD), 38 comparison of these data with published death rates adjusted using a different standard population.
Using the age-adjusted death rates, we calculated standardized rate ratios for AI/AN populations using White rates for comparison. Rate ratios calculated by the reader from rounded rates presented in the tables may not correspond to the rate ratios calculated by SEER*Stat before rounding. We calculated confidence intervals for age-adjusted rates and standardized rate ratios on the basis of methods described by Tiwari et al. 41 using SEER*Stat 8.0.4 and presented them in these reports to the second decimal point.
We assessed temporal changes in annual age-adjusted incidence and death rates with joinpoint regression techniques using statistical software developed by the National Cancer Institute (Bethesda, MD). 42 
RESEARCH AND PRACTICE
only for cause-of-death recodes with comparability ratios close to 1.
24
Analysis for Cancer Articles
Data sources and analytic methods for cancer incidence and stage at diagnosis in the supplement articles addressing cancer burden in AI/AN persons are explained in the cancer overview article by White et al. 18 
RESULTS
Summary results of the linkages are presented in Table 2 . Briefly, for the 176 137 decedents whose record linked to the IHS patient registration database for the period 1990---2009, misclassification of AI/AN persons as another race on the death certificate for all regions combined was 17.7% and ranged from 6.3% in the Southwest to 35.6% in the Southern Plains. 34 We demonstrate the impact of restricting analyses to non-Hispanic AI/AN persons in Table 3 , in which the difference for all-cause death rates in non-Hispanic AI/AN decedents and all AI/AN decedents from 2000 to 2009 is shown by region and gender. The percentage of change between the 2 methods for both sexes combined ranges from a 0.6% increase in Alaska to a 25.8% increase in rates in the Pacific Coast. Similar changes between the 2 methods are also reflected in the rate ratios comparing AI/AN individuals with Whites. The time period for Table 3 begins in 2000 to match the year of onset of the overestimation of Hispanic AI/AN persons described earlier.
Analyses in CHSDA counties resulted in overall higher death rates for AI/AN persons than did analyses for all counties combined (Table 4) . Excluding the Alaska region, which is entirely CHSDA, increases ranged from 1.8% in the Southwest region to 39.1% in the East region. The change for all regions combined was 20.9%. Updating the race field on the basis of the linkage results increased the all-cause death rates for the period 1999 to 2009 in CHSDA counties in all regions combined from 964 deaths to 1166 deaths per 100 000, a 17.3% difference. 34 The largest change, 40.9%, was noted in the Southern Plains region, where the rate increased from 932 deaths to 1313 deaths per 100 000.
DISCUSSION
The methods used in this supplement enhance AI/AN mortality surveillance by addressing race misclassification and by including analyses by geographic region. Linkages of IHS registration data to death records in the NDI and restriction of analyses to CHSDA counties are efficient ways of reducing the proportion of AI/AN decedents misclassified as Note. AI/AN = American Indian/Alaska Native; NDI = National Death Index; IHS = Indian Health Service.
non-AI/AN and reducing bias toward underestimation in mortality data among AI/AN persons. The supplement also includes data from 50 state cancer registries and the District of Columbia, including 35 of the 50 states containing CHSDA counties, and is therefore the most comprehensive analysis of cancer incidence in AI/AN populations to date. Findings from the articles in this supplement indicate that wide regional variation is characteristic of AI/AN mortality and that regionspecific data are essential to characterize AI/AN mortality patterns and disparities. In general, death rates among AI/AN populations in CHSDA counties were highest in Alaska and the Northern and Southern Plains. The wide regional variations may, in part, reflect geographic variations in environmental, social, and personal determinants of health. 43 Research designed to understand regional variations in Note. AI/AN = American Indian/Alaska Native; CHSDA = Contract Health Service Delivery Areas; CI = confidence interval; IHS = Indian Health Service; RR = rate ratio. AI/AN race was created using death certificate race and IHS link. Rates are per 100 000 people and are age adjusted to the 2000 US standard population (11 age groups; Census P25-1130). RRs calculated in SEER*Stat before rounding of rates and may not equal RRs calculated from rates presented in Identifies states with at least 1 county designated as CHSDA. Percentage regional coverage of AI/AN persons in CHSDA counties to AI/AN persons in all counties: Northern Plains = 64.8%; Alaska = 100%; Southern Plains = 76.3%; Southwest = 91.3%; Pacific Coast = 71.3%; East = 18.2%; total US = 64.2%. *P < .05.
disease risk may help identify appropriate prevention and control strategies.
Limitations
Several limitations should be considered when interpreting the results presented in this supplement. First, although linkage with the IHS patient registration database improves the classification of race for many AI/AN decedents, the issue is not completely resolved because AI/AN people who are not members of federally recognized tribes are not eligible for IHS services and are therefore not represented in the IHS registration database. Additionally, some decedents may have been eligible for-but never used-IHS services and were therefore not included in the IHS registration database. Second, the findings from CHSDA counties highlighted in this supplement do not represent all AI/AN populations in the United States or in individual IHS regions (Table 1, Figure 2 ). In particular, the CHSDA portion of the East region includes only 18.2% of the total AI/AN population for that region. Furthermore, the analyses based on CHSDA designation exclude many AI/AN decedents in urban areas that are not part of a CHSDA county. AI/AN residents of urban areas differ from other AI/AN persons in poverty level, health care access, and other factors 
Future Directions
Linking IHS registration records and national death records as described in this report and elsewhere in this supplement is a usefulthough imperfect-tool to describe mortality patterns in AI/AN populations. To build on these efforts, we propose that the public health community and supporting agencies consider making these linkages routine until a more robust way of presenting AI/AN mortality data becomes available. Another promising approach is the development and expansion of tribal rosters, such as the Northwest tribal roster, 45 to complement the IHS patient registration database and further improve race classification for AI/AN individuals through the use of data linkages. The high rate of misclassification of AI/AN race on death certificates has been documented in several prior studies 9, 46 and in this supplement. 34 Data linkages and analysis by IHS regions restricted to CHSDA counties has allowed substantial progress in surveillance for cancer-and now mortality-in AI/AN populations, providing the most comprehensive picture of health status in this population currently available. To build on this progress, the vital statistics community and the many partners who bring mortality surveillance to fruition should continue efforts to improve race classification and routine reporting of mortality in AI/AN populations.
These improved data should be readily available to the tribes and to their partners in the public health community to more effectively plan, implement, and evaluate disease control and health promotion programs that aim to improve the health and well-being of AI/AN people. j 
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